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(54) SYSTEM AND APPARATUS FOR RADIO COMMUNICATION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
system and an apparatus wherein the effect of 
multipath waves due to a wide band is reduced, 
many users are accommodated and an efficient 
transmission is realized. 
SOLUTION: The total transmission band is 
divided into a plurality of bands. An access 
operation by a frequency division which uses the 
divided bands as a unit, an access operation by a 
code division in the respective divided bands, and 
an access operation by a time division by 
constituting a time slot in a time-base direction 
are used. Consequently, the access operations can 
be controlled flexibly. The code division may be 
either (a) a multicarrier CDMA system or (b) a 
DS-CDMA system. When the frequency of the 
divided bands to be used, the number of the 
divided bands, the number of diffusion codes to 
be used or the number of time slots to be 
allocated is changed, the transmission capacity of the system and the apparatus can be 
made variable. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A radio communications system having a means to perform zone division 
multiplex by making into a unit a zone which divided all the transmission bands of a 
system into plurality, a means to perform code division multiplexing in said each divided 
zone, and a means to perform Time Division Multiplexing using a time slot constituted 
by time base direction. 

[Claim 2]The radio communications system according to claim 1, wherein said code 
division multiplexing is a multi-c airier CDMA system which makes one chip of a spread 
code correspond to each subcarrier of two or more subcarriers contained in the zone 
concerned. 

[Claim 3]The radio communications system according to claim 1, wherein said code 
division multiplexing is a diffusion CDMA system directly. 

[Claim 4]The radio communications system according to any one of claims 1 to 3 having 
a means to perform frequency hopping among said two or more divided zones. 
[Claim 5]Said radio communications system according to any one of claims 1 to 4 having 
a means to change the number of said divided zone which is assigned to the user 
concerned and said divided zones, the number of said spread codes, or the number of said 
time slots, according to a kind or propagation environment of information to transmit. 
[Claim 6]Radio communication equipment which transmits a signal using 1 of the zones 
which divided all the transmission bands of a system characterized by comprising the 
following into plurality, or two or more zones. 

A control means which chooses a zone used of said two or more zones. 

A means to divide transmit information into a number corresponding to the number of 

said selected zones. 

A diffusion means which performs diffusion modulation using a spread code specified by 
said control means to said each divided transmit information. 
Based on a control signal from said control means, a carrier frequency signal 
corresponding to a zone chosen from signalling frequency corresponding to said two or 
more divided zones is chosen, A subcarrier selecting means outputted to specified timing, 
and a means to generate a sending signal by multiplying by a carrier frequency signal 
chosen as an output of said diffusion means from said subcarrier selecting means. 

[Claim 7]The radio communication equipment according to claim 6, wherein said 
diffusion means is what performs diffusion by a multi earner system which makes one 
chip of a spread code correspond to each subcarrier of two or more subcarriers contained 
in the zone concerned. 

[Claim 8]The radio communication equipment according to claim 6, wherein said 
diffusion means is what performs directly diffusion which multiplies the input signal 
concerned by a spread code. 

[Claim 9]The radio communication equipment according to any one of claims 6 to 8, 
wherein said control means changes said zone to be used for every predetermined time 
and performs frequency hopping. 

[Claim 10]The radio communication equipment according to any one of claims 6 to 9, 
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wherein said control means changes the number of said divided zone which is assigned to 

the user concerned and said divided zones, the number of spread codes, or said timing 

according to a kind or propagation environment of information to transmit. 

[Claim 1 l]Radio communication equipment which receives a signal transmitted using 1 

of the zones into which plurality divided all the transmission bands of a system 

characterized by comprising the following, or two or more zones. 

A control means which supplies a control signal for choosing a zone corresponding to a 

signal which should be received among divided zones of said plurality. 

A zone selecting means which outputs an input signal of a zone selected according to a 

control signal from said control means to specified timing. 

A back-diffusion-of-gas means which carries out back-diffusion of gas of the input signal 
from said zone selecting means using a spread code specified by said control means. 
A means to generate receipt information from an output of said back-diffusion-of-gas 
means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio communications system and 
radio communication equipment which realize a flexible and efficient multi-access about 
the multi-access method which communicates using Frequency Division Multiplexing, 
code division multiplexing, and time-sharing multiplex. 
[0002] 

[Description of the Prior Art]In recent years, also in the mobile communications field, the 
demand of the multimedia communication which unifies, transmits and receives the data 
of various kinds, such as a sound, a text, and a picture, is increasing, therefore high-speed 
transmission is needed. To accommodate many users extremely with the spread of mobile 
communications in the limited frequency band is desired. However, at mobile 
communications, frequency selective fading occurs by a multipass wave, and receiving 
big influence especially is known for the high-speed transmission which needs broadband 
transmission. 

[0003]. As one of the measure of this, made the multi-access possible in the typical 
rectangular frequency multiplexing (Orthogonal Frequency Division Multiplex:OFDM) 
method of frequency-division multiplex which is a formula on the other hand, the mobile 
communication system using a zone division multi-access (Band Division Multiple 
Access:BDMA) method is proposed (Fujita — 1000 **) Hiroaki Takahashi, Kazuyuki 
Sakota, Mitsuihiro Suzuki, the "basic transmission characteristic of a BDMA method", 
Shingaku Giho RCS99-2, pp.7 April, 1999 [ -12 or ]. The spectrum of this BDMA 
method is shown in drawing 5 . A BDMA method is a communication method which used 
Frequency-Division-Multiplexing access and a Time Division Multiple Access. Each 
subcarrier in a BDMA method is transmitting the information which should be 
transmitted by performing QPSK modulation etc. A user who divides all the transmission 
bands into plurality, and is different using the divided zone is accommodated. 
[0004] On the other hand, the multi-carrier CDMA (Multi-Carrier CDMA) method which 
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combined code division multiplex access (Code Division Multiple Access:CDMA) with 
the OFDM communication method is known. What a multi-carrier CDMA system 
assigns each chip of a spread code to each subcarrier from the feature, and performs 
CDMA on a frequency axis, It is divided roughly into what arranges the signal diffused 
on the time-axis with the conventional direct diffusion CDMA (Direct Sequence 
CDMA:DS-CDMA) method to a frequency axis as one subcarrier. Each spectrum of the 
conventional multi-carrier CDMA system and DS-CDMA system is shown in drawing 6 . 
QPSK modulation etc. are performed to the information which should be transmitted in a 
multi-carrier CDMA system, it is diffused using the spread code which was further 
assigned for every user and which intersects perpendicularly mutually, and is arranged on 
a frequency axis. In the multi-carrier CDMA system which performs CDMA on a 
frequency axis, each chip (Ci - C n ) of a spread code supports each subcarrier (fi - f n ) of 
an OFDM signal. 
[0005] 

[Problem(s) to be Solved by the Invention]Although the BDMA method which is one of 
an OFDM communication method and multi-access methods is strong to a delayed wave 
as mentioned above, and it is a method which has the tolerance to frequency selective 
fading, When it broadband-izes from the necessity for high-speed transmission and the 
subcarrier number increases, there is a problem that the device which realizes it increases 
extremely. Especially the fast Fourier transformation equipment (FFT) used in 
transceiving equipment and reverse fast Fourier transformation equipment (IFFT) need 
the multiplier of the square individual of the number of subcarriers to be used. In a 
CDMA system, when broadband-ization is performed for realization of high-speed 
transmission, the influence of a multipass wave increases and there is a problem of 
degrading communication performance. Or the compensating device of the degradation is 
needed and the scale of a receiving set increases. There is also a problem that modeling 
of the propagation path accompanying broadband-izing, separation of a multipass, and 
composition become difficult. In multimedia communication, by the difference in a user's 
communication purpose. Two or more access speed is realized, it is required for the speed 
to be also able to change accommodative, easy control realizes variable access speed, and 
efficient transmission and the efficient access control which use frequency and electric 
power effectively are expected. In a cellular communication system, the measure against 
the performance degradation by the interference signal from other than a self-cell is also 
important. 

[0006]Then, this invention aims at offer of the radio communications system which can 
realize realization of high access speed, flexible access control, and interference 
reduction in view of the above-mentioned problem. This invention aims at offer of the 
radio communication equipment which can realize variable access speed and can realize 
reduction and efficient power use of a receiver scale in a mobile station with simple 
composition. 
[0007] 

[Means for Solving the Problem]To achieve the above objects, a radio communications 
system of this invention, It has a means to perform zone division multiplex by making 
into a unit a zone which divided all the transmission bands of a system into plurality, a 
means to perform code division multiplexing in said each divided zone, and a means to 
perform Time Division Multiplexing using a time slot constituted by time base direction. 
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Said said code division multiplexing is good for each subcarrier of two or more 
subcarriers contained in the zone concerned also as a multi-carrier CDMA system to 
which one chip of a spread code is made to correspond, or a direct spread system. It may 
be made to have a means to perform frequency hopping among said two or more divided 
zones. It may be made to have a means to change the number of said divided zone which 
is assigned to the user concerned and said divided zones, the number of said spread 
codes, or the number of said time slots further again, according to a kind or propagation 
environment of information to transmit. 

[0008]A control means which chooses further again a zone which radio communication 
equipment of this invention is radio communication equipment which transmits a signal 
using 1 of the zones which divided all the transmission bands of a system into plurality, 
or two or more zones, and is used of said two or more zones, A means to divide transmit 
information into a number corresponding to the number of said selected zones, A 
diffusion means which performs diffusion modulation using a spread code specified by 
said control means to said each divided transmit information, Based on a control signal 
from said control means, a carrier frequency signal corresponding to a zone chosen from 
signalling frequency corresponding to said two or more divided zones is chosen, It has a 
subcarrier selecting means outputted to specified timing, and a means to generate a 
sending signal by multiplying by a carrier frequency signal chosen as an output of said 
diffusion means from said subcarrier selecting means. Said diffusion means may perform 
directly a thing which performs diffusion by a multi carrier system which makes one chip 
of a spread code correspond to each subcarrier of two or more subcarriers contained in 
the zone concerned, or diffusion which multiplies the input signal concerned by a spread 
code further again. Said control means may change said zone to be used for every 
predetermined time, and may perform frequency hopping further again. Said control 
means may change the number of said divided zone which is assigned to the user 
concerned and said divided zones, the number of spread codes, or said timing further 
again according to a kind or propagation environment of information to transmit. 
[0009]Other radio communication equipments of this invention are radio communication 
equipments which receive a signal transmitted using 1 of the zones into which plurality 
divided all the transmission bands of a system, or two or more zones further again, A 
control means which supplies a control signal for choosing a zone corresponding to a 
signal which should be received among divided zones of said plurality, A zone selecting 
means which outputs an input signal of a zone selected according to a control signal from 
said control means to specified timing, It has a back-diffusion-of-gas means which carries 
out back-diffusion of gas of the input signal from said zone selecting means using a 
spread code specified by said control means, and a means to generate receipt information 
from an output of said back-diffusion-of-gas means. 

[00 10] According to a radio communications system and radio communication equipment 
of such this invention, by using three kinds of multi-access methods, Frequency Division 
Multiplexing, code division multiplexing, and time-sharing multiplex, very flexible 
access control becomes possible and a multi-access with sufficient transmission 
efficiency in mobile communications becomes possible. Frequency utilization efficiency 
can be raised by using for a code-division-multiplexing means a multi-carrier CDMA 
system which uses and diffuses numerals on a frequency axis. Since all the wireless 
transfer zones are divided into plurality and it also enabled it to transmit and receive them 



5 



Machine translation of JP20021 1 163 1 



JATM 



independently, by [ which divided ] receiving independently for every zone, degradation 
by a multipass wave can be suppressed and access speed can be improved efficiently. A 
scale of fast Fourier transformation equipment (FFT) of a transmitter-receiver and the 
inverse Fourier transform machine (IFFT) can be reduced, and a weight saving and low 
power consumption of a device can be attained in a mobile station. It becomes reducible [ 
considering it as a simple equipment configuration, and transmission power ] by taking 
composition of the required number of partitions with maximum transmission speed of a 
request for the communication puipose further again. Access speed can be changed by 
changing a frequency band of a zone used for transmission, the number of zones, the 
number of numerals, or hour corresponding (the number of time slots to assign) that 
carried out time sharing again further again according to a kind or propagation 
environment of information to transmit. Since the composition which makes such access 
speed variable does not need to change a modulator, it can be considered as simple 
composition. By performing frequency hopping further again, improving communication 
performance by the frequency diversity effect and measures against an interference wave 
in multi-cell environment can be taken. 
[0011] 

[Embodiment of the Invention]The spectrum by the radio communications system of this 
invention is shown in drawing i. The spectrum when drawing 1 (a) uses a multi-carrier 
CDMA system and drawing 1 (b) uses DS-CDMA system as code division multiplex is 
shown. All the transmission bands of a system are divided into plurality, and let each 
divided zone (partition-bands region) be the communication band which intersected 
perpendicularly namely, became independent with the filter etc. so that you may 
illustrate. And it makes possible zone division multiplex (Frequency Division 
Multiplexing) by making this partition-bands region into a unit. Code division 
multiplexing is performed in each divided zone by the multi-carrier CDMA system 
(drawing 1 (a)) or DS-CDMA system ( drawing 1 (b)) spread in the direction of a 
frequency axis using a spread code. In drawing 1 , the difference in the handle of a 
spectrum shows a different spread code, i.e., a different user. The frequency band of the 
partition-bands region to be used and the kind of numerals to be used are determined 
according to the communicating state of propagation environment or other users. In the 
time-axis, by dividing time, a time slot is constituted and it makes time-sharing multiplex 
possible. Thus, in the radio communications system of this invention, flexible access 
control is realized by performing access to which three kinds, Frequency Division 
Multiplexing, code division multiplexing, and time-sharing multiplex, are changed 
accommodative. 

[0012]Transmission capacity can be changed by changing some of the divided frequency 
band of a zone to be used, number of the divided zones, number of the spread codes to be 
used, number of time slots that communicates, or those all according to each user's 
communication purpose. That is, the user with large transmission capacity uses many 
zones and spread codes, and the user with small transmission capacity uses one zone and 
one spread code. Thus, transmission capacity can be made variable. When determining 
the frequency band of a partition-bands region, the zone used with a random number or a 
random code is determined, and frequency hopping is performed by changing a 
frequency band in time. Thereby, the frequency diversity effect is acquired and the 
influence by the interference from other cells can be reduced in multi-cell environment. 
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[0013]An example of the transmission section and receive section which constitute the 
radio communications system of this invention is explained using drawing 2 - drawing 4 . 
Drawing 2 shows the composition of the transmission and reception section of the radio 
communications system by this invention, drawing 2 (a) is a block diagram showing the 
composition of a transmission section, and dra win g 2 (b) is a block diagram showing the 
composition of a receive section. In the transmission section of drawing 2 (a), 1070 is a 
controller and specifies the number of said partition-bands regions used for the 
transmission from this transmission section, the frequency band of each partition-bands 
region, assignment of said time slot, a kind, number of diffusion signals to be used, etc. 
[00 14] According to the number of zones which transmits simultaneously, serial parallel 
conversion of the information modulation symbols 1010 to which the abnormal 
conditions of QPSK modulation etc. were performed is carried out with series / parallel- 
conversion machine 1020. This parallel number is specified by said controller 1070, and 
drawing 2 shows the time of the number of the zones which transmit simultaneously 
being 4. The parallelized information modulation symbols are diffused using the spread 
code 1080 specified by the controller 1070 with the diffusers 1031-1034. As mentioned 
above, as this diffusion method, they may be any of a multi-carrier CDMA system or DS- 
CDMA system. The composition of the diffusers 1031-1034 in an all directions type and 
a corresponding back-diffusion-of-gas machine is mentioned later. 
[0015]The carrier frequency signal 1 120 corresponding to each partition-bands region 
can take advantaging in the multipliers 1051-1054 to the output signal of the diffusers 
1031-1034. Here, the carrier frequency signal 1 120 is chosen in the subcarrier selecting 
part 1040 by the subcarrier control signal 1090 from [ from the signalling frequency 1110 
beforehand prepared so that each partition-bands region might intersect perpendicularly 
by a frequency axis ] the controller 1070. In drawing 2 (a), only several 4 of the partition- 
bands region which fi to f 8 is prepared and transmits the signalling frequency 1 1 10 in 
parallel is chosen (f c i - f^). The subcarrier selecting part 1040 outputs said selected 
carrier frequency 1 120 to the timing corresponding to the time slot assigned to this 
transmission section with the subcarrier control signal from said control section 1070. 
The signal of each partition-bands region is compounded by the adding machine 1055, 
and the sending signal 1060 is generated. Information, including the number of the 
partition-bands regions in said control section 1070 to be used, the frequency band of 
each partition-bands region, assignment of said time slot, the kind of spread code to be 
used, a number, etc., is notified to the control section 2070 of a receiver via a control 
channel etc. 

[0016]In the receive section which shows drawing 2 (b), the zone selecting parts 2021- 
2024 choose the partition-bands region received with the zone selection control signal 
2070 from the controller 2060, and divide the input signal 2010 into the signal of each 
partition-bands region. The zone selecting parts 2021-2024 are constituted by a band-pass 
filter, the multiplier which carries out frequency conversion to a baseband belt with the 
carrier frequency signal of the zone selected in the assigned time slot, etc. Back-diffusion 
of gas of the baseband signal for every separated zone is carried out using the spread code 
2080 with the back-diffusion-of-gas machines 2031-2034 of the same method as the code 
division multiplex of the transmitting side, and with the parallel/serial-conversion 
machine 2040, it becomes the original information modulation symbols 2050, restores to 
this, and obtains information data. 
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[00 17] Although only the four diffusers 1031-1034 corresponding to four zones to be used 
and the multipliers 1051-1054 were illustrated in above-mentioned drawing 2 (a) and the 
four zone selecting parts 2021-2024 and the back-diffusion-of-gas machines 2031-2034 
were illustrated in (b), It has actually the diffuser and back-diffusion-of-gas machine of a 
maximum number which may be used, and is used by control of said controller 1070 and 
the controller 2060, choosing the device of the number currently then assigned. Said 
controller 1070 can change assignment etc. of the frequency band of said zone to be used, 
the number of zones, the kind of spread code to be used and a number, and a time slot 
accommodative according to a user's communication purpose or propagation 
environment. Thereby, transmission capacity can be made variable. The information 
changed in this case is notified to the controller 2060 of a receiver through a control 
channel etc. The function to perform frequency hopping which changes the partition- 
bands region which uses and chooses a random number and a random code as said 
controller 1070 and the controller 2060 for every predetermined time in sync with said 
time slot can be given. Thereby, the frequency diversity effect is expectable. 
r00181 Drawing 3 is a figure showing the example of 1 composition of said diffusers 
1031-1034 in the case of being based on a multi-carrier CDMA system, and said back- 
diffusion-of-gas machines 2031-2034. The diffuser by the multi-carrier CDMA system of 
drawing 3 (a) is used as the diffusers 1031-1034 of said drawing 2. The information 
modulation symbols 3010 of this zone inputted from said series / parallel-conversion 
machine 1020, It is reproduced by the duplicate parts 3020 by the chip number of the 
spread code 3040, and the multiplication of the information modulation symbols and each 
chips 3041-3044 of a spread code which were reproduced is carried out by the multipliers 
3031-3034. Drawing 3 shows the time of the length of a spread code, i.e., the chip 
number of a spread code, being 4. Here, the kind of spread code is determined by said 
controller 1070. The reverse fast Fourier transformation equipment (IFFT) 3050 arranges 
the information modulation symbols by which the chip of the spread code was able to 
multiply to the subcarrier which intersects perpendicularly on a frequency axis, and 
changes them into the signal of a time-axis. The guard period which deletes the influence 
of a multipass wave by the guard period aedeagus 3060 is inserted, and it becomes the 
output signal 3070 of a diffuser. This output signal 3070 is outputted to that to which it 
corresponds of said multipliers 1051-1054. 

[0019](b) of drawing 3 is a figure showing the example of composition of the back- 
diffusion-of-gas machine in the case of a multi-carrier CDMA system. The received input 
signal 3110 of the partition-bands region concerned where said zone selecting parts 2021- 
2024 were selected is deleted in a guard period with the guard period deletion machine 
3120, and is inputted into the fast Fourier transformation equipment (FFT) 3130. Here, it 
is returned to the subcarrier on a frequency axis from the signal of a time-axis, and with 
each chip and the multipliers 3151-3154 of the spread code 3140, multiplication is carried 
out, respectively, back-diffusion of gas is carried out, and it is compounded by the 
composing device 3160, and becomes the output signal 3170 of a back-diffusion-of-gas 
machine. This output signal 3170 is inputted into said parallel/serial-conversion machine 
2040. 

r00201 Drawing 4 is a figure showing the example of 1 composition of said diffusers 
1031-1034 at the time of adopting DS-CDMA system, and said back-diffusion-of-gas 
machines 2031-2034. The diffuser by DS-CDMA system of this drawing 4 (a) may be 



Machine translation of JP20021 1 163 1 



JATM 



used as the diffusers 1031-1034 of said drawing 2 . In this case, the parallelized 
information modulation symbols are diffused on a time-axis, respectively. In the diffuser 
shown in (a) of drawing 4 , the multiplication of the information modulation symbols 
4010 corresponding to this inputted zone is carried out with the spread code 4020 and the 
multiplier 4030, and the output signal 4040 of this diffuser is acquired. 1 information 
symbol period is equivalent to the spread code cycle (this example four chips) so that it 
may illustrate. The kind of this diffusion signal is determined by said controller 1070. In 
the back-diffusion-of-gas machine shown in drawing 4 (b), the multiplication of the 
received input signal 41 10 of the partition-bands region concerned where said zone 
selecting parts 2021-2024 were selected is carried out to the spread code of said 
transmitting side, and the same spread code 4130 with the multiplier 4020, By integrating 
the integrator 4140, the correlation output of the input signal 4110 and the spread code 
4130 is obtained, and it becomes the output signal 4150 of this back-diffusion-of-gas 
machine. 

[0021]By using the above composition, it is possible to transmit and receive the spectrum 
shown in drawing 1. In the above explanation, although the case where the multi-carrier 
CDMA system which makes one chip of a spread code correspond to each subcarrier, and 
a diffusion CDMA system were directly adopted as a CDMA system for every partition- 
bands region was explained, it is not restricted to this. As mentioned above, various kinds 
of methods, such as a method which arranges the signal diffused on the time-axis with 
DS-CDMA system to a frequency axis as one subcarrier, are known by the multi-carrier 
CDMA system, and such a method may be adopted as it. 
[0022] 

[Effect of the Invention]As explained above, according to the radio communications 
system and radio communication equipment of this invention, flexible access control is 
realizable by using frequency-division multiplex, a time-sharing multiplex mode, and 
three code division multiplex kinds. Since each bandwidth divided since the broadband 
wireless transfer zone was divided into plurality is made in a narrow-band and makes 
each the zone which can communicate independently rather than all the original 
transmission bands, interference by a multipass can be reduced and communication 
performance is not degraded. Since one independent communication band turns into a 
narrow-band, it is possible to raise reduction and power efficiency of a device scale, if it 
is alike and is based on this invention using the multi-carrier CDMA system as code 
division multiplex, the guard belt region width between the partition-bands regions for 
making the divided zone into the independent communication band can be reduced, and 
frequency utilization efficiency is good. In the terminal unit whose maximum 
transmission speed may be small, since the scale and transmission power of a device can 
be reduced, the device of small size and low power consumption is realizable. 
Transmission capacity can be made variable by changing the number of the partition- 
bands regions to be used, or the number of numerals to be used further again according to 
a user's communication purpose or propagation environment. Since the composition 
which makes such access speed variable does not need to change a modulator, it can be 
considered as simple composition. Especially when this is applied to a mobile station, it 
can reduce the composition of a transmitter-receiver, and the power efficiency of this is 
also good. By performing frequency hopping to which the frequency band of the 
partition-bands region which communicates is changed at random in time further again, 
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the frequency diversity effect can be acquired and communication performance can be 
improved. Performances — the interference from other cells can be reduced in multi-cell 
environment — can be improved by doing in this way. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the radio communications system and 
radio communication equipment which realize a flexible and efficient multi-access about 
the multi-access method which communicates using Frequency Division Multiplexing, 
code division multiplexing, and time-sharing multiplex. 



PRIOR ART 

[Description of the Prior Art]In recent years, also in the mobile communications field, the 
demand of the multimedia communication which unifies, transmits and receives the data 
of various kinds, such as a sound, a text, and a picture, is increasing, therefore high-speed 
transmission is needed. To accommodate many users extremely with the spread of mobile 
communications in the limited frequency band is desired. However, at mobile 
communications, frequency selective fading occurs by a multipass wave, and receiving 
big influence especially is known for the high-speed transmission which needs broadband 
transmission. 

[0003]. As one of the measure of this, made the multi-access possible in the typical 
rectangular frequency multiplexing (Orthogonal Frequency Division Multiplex: OFDM) 
method of frequency-division multiplex which is a formula on the other hand, the mobile 
communication system using a zone division multi-access (Band Division Multiple 
Access:BDMA) method is proposed (Fujita — 1000 **) Hiroaki Takahashi, Kazuyuki 
Sakota, Mitsuihiro Suzuki, the "basic transmission characteristic of a BDMA method", 
Shingaku Giho RCS99-2, pp.7 April, 1999 [ -12 or ]. The spectrum of this BDMA 
method is shown in drawing 5. A BDMA method is a communication method which used 
Frequency-Division-Multiplexing access and a Time Division Multiple Access. Each 
subcarrier in a BDMA method is transmitting the information which should be 
transmitted by performing QPSK modulation etc. A user who divides all the transmission 
bands into plurality, and is different using the divided zone is accommodated. 
[0004] On the other hand, the multi-carrier CDMA (Multi-Carrier CDMA) method which 
combined code division multiplex access (Code Division Multiple Access:CDMA) with 
the OFDM communication method is known. What a multi-carrier CDMA system 
assigns each chip of a spread code to each subcarrier from the feature, and performs 
CDMA on a frequency axis, It is divided roughly into what arranges the signal diffused 
on the time-axis with the conventional direct diffusion CDMA (Direct Sequence 
CDMA:DS-CDMA) method to a frequency axis as one subcarrier. Each spectrum of the 
conventional multi-carrier CDMA system and DS-CDMA system is shown in drawing 6 . 
QPSK modulation etc. are performed to the information which should be transmitted in a 
multi-carrier CDMA system, it is diffused using the spread code which was further 
assigned for every user and which intersects perpendicularly mutually, and is arranged on 
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a frequency axis. In the multi-carrier CDMA system which performs CDMA on a 
frequency axis, each chip (Ci - C n ) of a spread code supports each subcarrier (fi - f n ) of 
an OFDM signal. 



EFFECT OF THE INVENTION 

[Effect of the Invention]As explained above, according to the radio communications 
system and radio communication equipment of this invention, flexible access control is 
realizable by using frequency-division multiplex, a time-sharing multiplex mode, and 
three code division multiplex kinds. Since each bandwidth divided since the broadband 
wireless transfer zone was divided into plurality is made in a narrow-band and makes 
each the zone which can communicate independently rather than all the original 
transmission bands, interference by a multipass can be reduced and communication 
performance is not degraded. Since one independent communication band turns into a 
narrow-band, it is possible to raise reduction and power efficiency of a device scale, if it 
is alike and is based on this invention using the multi-carrier CDMA system as code 
division multiplex, the guard belt region width between the partition-bands regions for 
making the divided zone into the independent communication band can be reduced, and 
frequency utilization efficiency is good. In the terminal unit whose maximum 
transmission speed may be small, since the scale and transmission power of a device can 
be reduced, the device of small size and low power consumption is realizable. 
Transmission capacity can be made variable by changing the number of the partition- 
bands regions to be used, or the number of numerals to be used further again according to 
a user's communication purpose or propagation environment. Since the composition 
which makes such access speed variable does not need to change a modulator, it can be 
considered as simple composition. Especially when this is applied to a mobile station, it 
can reduce the composition of a transmitter-receiver, and the power efficiency of this is 
also good. By performing frequency hopping to which the frequency band of the 
partition-bands region which communicates is changed at random in time further again, 
the frequency diversity effect can be acquired and communication performance can be 
improved. Performances - the interference from other cells can be reduced in multi-cell 
environment - can be improved by doing in this way. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Although the BDMA method which is one of 
an OFDM communication method and multi-access methods is strong to a delayed wave 
as mentioned above, and it is a method which has the tolerance to frequency selective 
fading, When it broadband-izes from the necessity for high-speed transmission and the 
subcarrier number increases, there is a problem that the device which realizes it increases 
extremely. Especially the fast Fourier transformation equipment (FFT) used in 
transceiving equipment and reverse fast Fourier transformation equipment (IFFT) need 
the multiplier of the square individual of the number of subcarriers to be used. In a 
CDMA system, when broadband-ization is performed for realization of high-speed 
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transmission, the influence of a multipass wave increases and there is a problem of 
degrading communication performance. Or the compensating device of the degradation is 
needed and the scale of a receiving set increases. There is also a problem that modeling 
of the propagation path accompanying broadband-izing, separation of a multipass, and 
composition become difficult. In multimedia communication, by the difference in a user's 
communication purpose. Two or more access speed is realized, it is required for the speed 
to be also able to change accommodative, easy control realizes variable access speed, and 
efficient transmission and the efficient access control which use frequency and electric 
power effectively are expected. In a cellular communication system, the measure against 
the performance degradation by the interference signal from other than a self-cell is also 
important. 

[0006]Then, this invention aims at offer of the radio communications system which can 
realize realization of high access speed, flexible access control, and interference 
reduction in view of the above-mentioned problem. This invention aims at offer of the 
radio communication equipment which can realize variable access speed and can realize 
reduction and efficient power use of a receiver scale in a mobile station with simple 
composition. 



MEANS 



[Means for Solving the Problem]To achieve the above objects, a radio communications 
system of this invention, It has a means to perform zone division multiplex by making 
into a unit a zone which divided all the transmission bands of a system into plurality, a 
means to perform code division multiplexing in said each divided zone, and a means to 
perform Time Division Multiplexing using a time slot constituted by time base direction. 
Said said code division multiplexing is good for each subcarrier of two or more 
subcarriers contained in the zone concerned also as a multi-carrier CDMA system to 
which one chip of a spread code is made to correspond, or a direct spread system. It may 
be made to have a means to perform frequency hopping among said two or more divided 
zones. It may be made to have a means to change the number of said divided zone which 
is assigned to the user concerned and said divided zones, the number of said spread 
codes, or the number of said time slots further again, according to a kind or propagation 
environment of information to transmit. 

[0008]A control means which chooses further again a zone which radio communication 
equipment of this invention is radio communication equipment which transmits a signal 
using 1 of the zones which divided all the transmission bands of a system into plurality, 
or two or more zones, and is used of said two or more zones, A means to divide transmit 
information into a number corresponding to the number of said selected zones, A 
diffusion means which performs diffusion modulation using a spread code specified by 
said control means to said each divided transmit information, Based on a control signal 
from said control means, a carrier frequency signal corresponding to a zone chosen from 
signalling frequency corresponding to said two or more divided zones is chosen, It has a 
subcarrier selecting means outputted to specified timing, and a means to generate a 
sending signal by multiplying by a carrier frequency signal chosen as an output of said 
diffusion means from said subcarrier selecting means. Said diffusion means may perform 
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directly a thing which performs diffusion by a multi carrier system which makes one chip 
of a spread code correspond to each subcarrier of two or more subcarriers contained in 
the zone concerned, or diffusion which multiplies the input signal concerned by a spread 
code further again. Said control means may change said zone to be used for every 
predetermined time, and may perform frequency hopping further again. Said control 
means may change the number of said divided zone which is assigned to the user 
concerned and said divided zones, the number of spread codes, or said timing further 
again according to a kind or propagation environment of information to transmit. 
[0009]Ofher radio communication equipments of this invention are radio communication 
equipments which receive a signal transmitted using 1 of the zones into which plurality 
divided all the transmission bands of a system, or two or more zones further again, A 
control means which supplies a control signal for choosing a zone corresponding to a 
signal which should be received among divided zones of said plurality, A zone selecting 
means which outputs an input signal of a zone selected according to a control signal from 
said control means to specified timing, It has a back-diffusion-of-gas means which carries 
out back-diffusion of gas of the input signal from said zone selecting means using a 
spread code specified by said control means, and a means to generate receipt information 
from an output of said back-diffusion-of-gas means. 

[00 10] According to a radio communications system and radio communication equipment 
of such this invention, by using three kinds of multi-access methods, Frequency Division 
Multiplexing, code division multiplexing, and time-sharing multiplex, very flexible 
access control becomes possible and a multi-access with sufficient transmission 
efficiency in mobile communications becomes possible. Frequency utilization efficiency 
can be raised by using for a code-division-multiplexing means a multi-carrier CDMA 
system which uses and diffuses numerals on a frequency axis. Since all the wireless 
transfer zones are divided into plurality and it also enabled it to transmit and receive them 
independently, by [ which divided ] receiving independently for every zone, degradation 
by a multipass wave can be suppressed and access speed can be improved efficiently. A 
scale of fast Fourier transformation equipment (FFT) of a transmitter-receiver and the 
inverse Fourier transform machine (IFFT) can be reduced, and a weight saving and low 
power consumption of a device can be attained in a mobile station. It becomes reducible [ 
considering it as a simple equipment configuration, and transmission power ] by taking 
composition of the required number of partitions with maximum transmission speed of a 
request for the communication purpose further again. Access speed can be changed by 
changing a frequency band of a zone used for transmission, the number of zones, the 
number of numerals, or hour corresponding (the number of time slots to assign) that 
carried out time sharing again further again according to a kind or propagation 
environment of information to transmit. Since the composition which makes such access 
speed variable does not need to change a modulator, it can be considered as simple 
composition. By performing frequency hopping further again, improving communication 
performance by the frequency diversity effect and measures against an interference wave 
in multi-cell environment can be taken. 
[0011] 

[Embodiment of the Invention]The spectrum by the radio communications system of this 
invention is shown in drawing 1 . The spectrum when drawing 1 (a) uses a multi-carrier 
CDMA system and drawing 1 (b) uses DS-CDMA system as code division multiplex is 
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shown. All the transmission bands of a system are divided into plurality, and let each 
divided zone (partition-bands region) be the communication band which intersected 
perpendicularly namely, became independent with the filter etc. so that you may 
illustrate. And it makes possible zone division multiplex (Frequency Division 
Multiplexing) by making this partition-bands region into a unit. Code division 
multiplexing is performed in each divided zone by the multi-carrier CDMA system 
' osa'A ing 1 (a)) or DS-CDMA system ( drawing 1 (b)) spread in the direction of a 
frequency axis using a spread code. In drawing 1, the difference in the handle of a 
spectrum shows a different spread code, i.e., a different user. The frequency band of the 
partition-bands region to be used and the kind of numerals to be used are determined 
according to the communicating state of propagation environment or other users. In the 
time-axis, by dividing time, a time slot is constituted and it makes time-sharing multiplex 
possible. Thus, in the radio communications system of this invention, flexible access 
control is realized by performing access to which three kinds, Frequency Division 
Multiplexing, code division multiplexing, and time-sharing multiplex, are changed 
accommodative. 

[0012]Transmission capacity can be changed by changing some of the divided frequency 
band of a zone to be used, number of the divided zones, number of the spread codes to be 
used, number of time slots that communicates, or those all according to each user's 
communication puipose. That is, the user with large transmission capacity uses many 
zones and spread codes, and the user with small transmission capacity uses one zone and 
one spread code. Thus, transmission capacity can be made variable. When determining 
the frequency band of a partition-bands region, the zone used with a random number or a 
random code is determined, and frequency hopping is performed by changing a 
frequency band in time. Thereby, the frequency diversity effect is acquired and the 
influence by the interference from other cells can be reduced in multi-cell environment. 
[0013]An example of the transmission section and receive section which constitute the 
radio communications system of this invention is explained using drawing 2 - drawing 4 . 
Drawing 2 shows the composition of the transmission and reception section of the radio 
communications system by this invention, drawing 2 (a) is a block diagram showing the 
composition of a transmission section, and drawing 2 (b) is a block diagram showing the 
composition of a receive section. In the transmission section of drawing 2 (a), 1070 is a 
controller and specifies the number of said partition-bands regions used for the 
transmission from this transmission section, the frequency band of each partition-bands 
region, assignment of said time slot, a kind, number of diffusion signals to be used, etc. 
[00 14] According to the number of zones which transmits simultaneously, serial parallel 
conversion of the information modulation symbols 1010 to which the abnormal 
conditions of QPSK modulation etc. were performed is carried out with series / parallel- 
conversion machine 1020. This parallel number is specified by said controller 1070, and 
drawing 2 shows the time of the number of the zones which transmit simultaneously 
being 4. The parallelized information modulation symbols are diffused using the spread 
code 1080 specified by the controller 1070 with the diffusers 1031-1034. As mentioned 
above, as this diffusion method, they may be any of a multi-carrier CDMA system or DS- 
CDMA system. The composition of the diffusers 1031-1034 in an all directions type and 
a corresponding back-diffusion-of-gas machine is mentioned later. 
[0015]The carrier frequency signal 1120 corresponding to each partition-bands region 
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can take advantaging in the multipliers 1051-1054 to the output signal of the diffusers 
1031-1034. Here, the carrier frequency signal 1 120 is chosen in the subcarrier selecting 
part 1040 by the subcarrier control signal 1090 from [ from the signalling frequency 1110 
beforehand prepared so that each partition-bands region might intersect perpendicularly 
by a frequency axis ] the controller 1070. In drawing 2 (a), only several 4 of the partition- 
bands region which fi to f 8 is prepared and transmits the signalling frequency 1 1 10 in 
parallel is chosen (f c i - f c4 ). The subcarrier selecting part 1040 outputs said selected 
carrier frequency 1 120 to the timing corresponding to the time slot assigned to this 
transmission section with the subcarrier control signal from said control section 1070. 
The signal of each partition-bands region is compounded by the adding machine 1055, 
and the sending signal 1060 is generated. Information, including the number of the 
partition-bands regions in said control section 1070 to be used, the frequency band of 
each partition-bands region, assignment of said time slot, the kind of spread code to be 
used, a number, etc., is notified to the control section 2070 of a receiver via a control 
channel etc. 

[0016]In the receive section which shows drawing 2 (b), the zone selecting parts 2021- 
2024 choose the partition-bands region received with the zone selection control signal 
2070 from the controller 2060, and divide the input signal 2010 into the signal of each 
partition-bands region. The zone selecting parts 2021-2024 are constituted by a band-pass 
filter, the multiplier which carries out frequency conversion to a baseband belt with the 
carrier frequency signal of the zone selected in the assigned time slot, etc. Back-diffusion 
of gas of the baseband signal for every separated zone is carried out using the spread code 
2080 with the back-diffusion-of-gas machines 2031-2034 of the same method as the code 
division multiplex of the transmitting side, and with the parallel/serial-conversion 
machine 2040, it becomes the original information modulation symbols 2050, restores to 
this, and obtains information data. 

[00 17] Although only the four diffusers 1031-1034 corresponding to four zones to be used 
and the multipliers 1051-1054 were illustrated in above-mentioned drawing 2 (a) and the 
four zone selecting parts 2021-2024 and the back-diffusion-of-gas machines 2031-2034 
were illustrated in (b), It has actually the diffuser and back-diffusion-of-gas machine of a 
maximum number which may be used, and is used by control of said controller 1070 and 
the controller 2060, choosing the device of the number currently then assigned. Said 
controller 1070 can change assignment etc. of the frequency band of said zone to be used, 
the number of zones, the kind of spread code to be used and a number, and a time slot 
accommodative according to a user's communication purpose or propagation 
environment. Thereby, transmission capacity can be made variable. The information 
changed in this case is notified to the controller 2060 of a receiver through a control 
channel etc. The function to perform frequency hopping which changes the partition- 
bands region which uses and chooses a random number and a random code as said 
controller 1070 and the controller 2060 for every predetermined time in sync with said 
time slot can be given. Thereby, the frequency diversity effect is expectable. 
r00 181 Drawing 3 is a figure showing the example of 1 composition of said diffusers 
1031-1034 in the case of being based on a multi-carrier CDMA system, and said back- 
diffusion-of-gas machines 2031-2034. The diffuser by the multi-carrier CDMA system of 
drawing 3 (a) is used as the diffusers 1031-1034 of said drawing 2 . The information 
modulation symbols 3010 of this zone inputted from said series / parallel-conversion 
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machine 1020, It is reproduced by the duplicate parts 3020 by the chip number of the 
spread code 3040, and the multiplication of the information modulation symbols and each 
chips 3041-3044 of a spread code which were reproduced is carried out by the multipliers 
303 1 -3034. Drawing 3 shows the time of the length of a spread code, i.e., the chip 
number of a spread code, being 4. Here, the kind of spread code is determined by said 
controller 1070. The reverse fast Fourier transformation equipment (IFFT) 3050 arranges 
the information modulation symbols by which the chip of the spread code was able to 
multiply to the subcarrier which intersects perpendicularly on a frequency axis, and 
changes them into the signal of a time-axis. The guard period which deletes the influence 
of a multipass wave by the guard period aedeagus 3060 is inserted, and it becomes the 
output signal 3070 of a diffuser. This output signal 3070 is outputted to that to which it 
corresponds of said multipliers 1051-1054. 

[0019](b) of drawing 3 is a figure showing the example of composition of the back- 
diffusion-of-gas machine in the case of a multi-carrier CDMA system. The received input 
signal 3110 of the partition-bands region concerned where said zone selecting parts 2021- 
2024 were selected is deleted in a guard period with the guard period deletion machine 
3120, and is inputted into the fast Fourier transformation equipment (FFT) 3130. Here, it 
is returned to the subcarrier on a frequency axis from the signal of a time-axis, and with 
each chip and the multipliers 3151-3154 of the spread code 3140, multiplication is carried 
out, respectively, back-diffusion of gas is carried out, and it is compounded by the 
composing device 3160, and becomes the output signal 3170 of a back-diffusion-of-gas 
machine. This output signal 3170 is inputted into said parallel/serial-conversion machine 
2040. 

r00201 Drawing 4 is a figure showing the example of 1 composition of said diffusers 
1031-1034 at the time of adopting DS-CDMA system, and said back-diffusion-of-gas 
machines 2031-2034. The diffuser by DS-CDMA system of this drawing 4 (a) may be 
used as the diffusers 1031-1034 of said drawing 2 . In this case, the parallelized 
information modulation symbols are diffused on a time-axis, respectively. In the diffuser 
shown in (a) of drawin^.4, the multiplication of the information modulation symbols 
4010 corresponding to this inputted zone is carried out with the spread code 4020 and the 
multiplier 4030, and the output signal 4040 of this diffuser is acquired. 1 information 
symbol period is equivalent to the spread code cycle (this example four chips) so that it 
may illustrate. The kind of this diffusion signal is determined by said controller 1070. In 
the back-diffusion-of-gas machine shown in djgwjngj4_(b), the multiplication of the 
received input signal 41 10 of the partition-bands region concerned where said zone 
selecting parts 2021-2024 were selected is carried out to the spread code of said 
transmitting side, and the same spread code 4130 with the multiplier 4020, By integrating 
the integrator 4140, the correlation output of the input signal 41 10 and the spread code 
4130 is obtained, and it becomes the output signal 4150 of this back-diffusion-of-gas 
machine. 

[0021]By using the above composition, it is possible to transmit and receive the spectrum 
shown in drawing 1 . In the above explanation, although the case where the multi-carrier 
CDMA system which makes one chip of a spread code correspond to each subcarrier, and 
a diffusion CDMA system were directly adopted as a CDMA system for every partition- 
bands region was explained, it is not restricted to this. As mentioned above, various kinds 
of methods, such as a method which arranges the signal diffused on the time-axis with 
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DS-CDMA system to a frequency axis as one subcarrier, are known by the multi-carrier 
CDMA system, and such a method may be adopted as it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a figure showing the spectrum of the radio communications system of 
this invention, and is a figure showing the time of (a) using multi-carrier CDMA and (b) 
using DS-CDMA as code division multiplex. 

[Drawing 21 It is a block diagram showing the example of 1 composition of the 
transmission section in the radio communications system of this invention, and a receive 
section, and is a figure in which (a) shows a transmission section and (b) shows the 
composition of a receive section. 

[Drawing 3 l it is a block diagram showing the example of composition of the diffused 
part in the embodiment using a multi-carrier CDMA system as code division multiplex, 
and a back-diffusion-of-gas part. 

[Drawin g 41 It is a block diagram showing the example of composition of the diffused 
part in the embodiment using DS-CDMA system as code division multiplex, and a back- 
diffusion-of-gas part. 

[Drawing 5 l it is a figure showing the spectrum of a zone division multi-access (BDMA) 
method. 

[Drawing 6 l it is a figure showing the spectrum of the conventional multi-carrier CDMA 

system and DS-CDMA system. 

[Description of Notations] 

1010 Information symbol 

1020 Series / parallel-conversion machine 

1031-1034 Diffuser 

1040 Subcarrier selecting part 

1051-1054 Multiplier 

1055 Adding machine 

1060 Sending signal 

1070 Controller 

2010 Input signal 

2021-2024 Zone selecting part 

2031-2034 Back-diffusion-of-gas machine 

2040 Parallel/serial-conversion machine 

2050 Information symbol 

2060 Controller 

3020 Duplicate part 

3050 Reverse fast Fourier transformation equipment 

3060 Guard period aedeagus 

3120 Guard period deletion machine 

3130 Fast Fourier transformation equipment 

3160 Composing device 
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[Drawing 11 
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[Drawing 6] 
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->•:; . liffid^f^nfM^ 3 ', '('Mil ! : : '|.! ' -'• 

t><nmm*}tz&3^x . mttrnztitzMmmmiz 
tti&t twrnm^-fr miRztimmiizttfci-itm 
mmmmiRLx, m^tLfzf^i s y^xm^ 

ztizxy) mmm^i^m-ti^t s *> <nxh 
h^^zt-tz, wmm-mi.. mmmzisttih 
mm?** y ram?** y nzmmwn 1 f- 
-yrt**iSS*4^f-^+ y r*^t ± imtt£fi% 

m&mftZo&coxfo-ox&i:^, sfetifc, t?iB 

TIS«* -y h°y ^fi 1 ^ 0 fc O-Cft o T h X V \ § h 

mmm-zmz x . ^i^-¥f-sii y ^-c 1 mifr® 5 
v ^imE^ s y^mt^i i> nxh -> x i> i v\ 

« 1 x{±aaw^i«^fflv ^ximzti&m^^m -tt 
mmmmxh^x . mmmmw&td-z^m^ 
%^\%^%m^znm-h^m^mmth t&xrwm 
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[0010] £0>± o&ttWcr&mMmi'X'r&ts X 

rsmmmimmzxtiif. mmmm^m. vmmz 
mmtimmzn/n 3 mmmmr 7 ^xu^m^ * 
&zt izx *) , misbxm&T?±xmwifflmt & 

^ffl^TSStWS V/l/f-df ^ U TC DM A^rS^^OT-r 

s £ 1 k J: 0 , mmmmmmi-mz z 1 vxz 1 . 

izt hxz zx? izLtrn?. ttmttifflmtzm. 
ix%mtt z t i/zx-ox, -uv^nxmzx. 
mnzt i?x% , immmmmmzft±.x* 1 . t 
tz . mwmco&m 7 - u x^&s <fft) t m 7 - 

UX^&H ( I F FT ) 

@wr^ \z& \ ^x \±$m<n<m \tm\m mmtim mi 
c\btfx-%h, z^ztiz, mmmiz£mmcD&± 
mmmmzx 9 , m^mm^mm ttztizx 

state "isiwsfln&i, ^mm^th-mm^ 
fcft, ungates fc-f-s^fca^s. s^fcifcfiia 

mz X 9 iHIttSg * iftLtf-S ; h . * fc ■e;H~fe;paw 
T^T*!KS*f«S -f 5 - fc £ . 
[00 11] 

[ is^^ms ] *m<?>Mmm ^ T^izxh 

ViV^mi [z^f. HI ( a ) {±8^JHPJ£fi3r 
^tLTV/^t'JrCDMAM*, 01 (b)ti 
DS-CDMA^rstSrfflV^h^cOX^.^ WPSr^LT 

vis. lasers j 5 zsXT&e&fis&mmmz 

{mmm&n.) mmtLx\^> &^ 
mm $ titz^mxii . KiMWfflv ^xwmmm 
(cra^ffav/k^^urcDMA^ (01 

(a) ) JiJWiDS-CDMAJS (01 (b) ) 



(4) #12002-111631 

6 

iiim^S'J^fi. #^HM^S, b§Ph1*SiJ^S«3 

[ooi2]^t, #i— tf^afiae^^KtT. ffiffl 
-ts^-pjs ^sscojf mm. ftwiztitz^mmt. 

iK^iJtli^^^Uf Its; t C J; , fi 
m-tl . Z\<7)£ 3t LTfeM^i^^^S ; t ^'T 

MMimmzmts+izztx'. mm* 
ti. ±tz-?iii-^)vmmzii^x . m*DVfrt><o^mz 

20 [0013] *^HflW»iaft yXfA £ ffi^-f^Sfl 
a3fcJ:lXgfta5O-M^02-04 Sffl^TlMBJ-f I. . 
02(2, *^BJtJ:l,*Mfl^Xf-AcOSSff»ffl 

H2 (a) \mm<7>mti&tft7*v9® 

X'hKl. 02 (b) tiSfi^»fi)c^^t-7'n>y^0T' 
02 (a) f03*fi^tfc^T, 1 0 7 OiiSlJfffi 

coir, mwmmmmm. mm^A^xu^hm 

[ o o 1 4 ] q p s K^mm^m^nhtitz^m^m 
30 v > ^ loioii un/M^n^s 1 o 2 0 iz x -> 
xmizmsi-i&mmzfctxw.mmmzti&« z 
vmimmmfflm^s 1 0 7 0 1 ± o^s^^x. 02T 

s. #M^^^'»#s;M^y^Ki, tmm 0 3 1 

^1 0 3 4 XWm 1 0 7 0 HZ X 0 ^£§tLfefi£|S[^ 
1 08 OSrfflWC S£ffir§;fl£ „ ffi^BioC, ieoJSSS: 

S-CDMA3t3£<mvf*lTfco"CfcJ:V*. ^rti, 
^t^ttSraSl 0 3 1-1 0 3 4fcJ;yMtSI 

[00 15] Hmsl 03 1-1 034Offl^ff^tS 
LT, #^9I^JS(^jELfc«^«ySadR^l 120 
0 5 1-1 0 54tri3^TStt^S. 

x\ mmj$m.mi 1 2 oa. 

«Ti3W-SJ:at:^«)fflS§*i.>tS«afi-f-l l l 0 

. fM« i o 7 o frhffmwmmm^ logot 

ir»T«iaiaRfl 04 Otfe^TilK^^tW 
foh, 02 (a) f'tt. MiSttfl 1 1 0t±f 

50 *fffiffiR3*m>5 (fd-fc*) . 
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( 5 ) 



0 0 2- 1 1 1 6 3 1 



W> 1 0 4 0 (4. MiEMWSP 1 0 7 0 a^aBStBHWfl 
^■ti D. i^IMcfJ^T^il/i^AXn-y h 

trfcre-rs^ s y^xmssm^tuzwmmmi 

1 2 0 fctftfrfl. „ 4^#M»fi^(4SnMll 0 5 5 
CiOl^ttU ilffiff^l 0 6 0#£fiSS*l.£. 3: 

is. ffifBSTOi o 7 otatt^ffiffl-r^^i'j^is^ 

^^irt'^LT. SfiilJ«SiJfPgS2 0 7 OtefflfclS 

[ o o 1 6 ] 02 ( b ) iz^tmim^a^x . $$s 

fXSP2 0 2 1-2 0 2 4f4$IJ«2 0 6 0^<7)^«S 

K*ijfflff^2 o 7 onu ogftts^j««*aaRL-c 
sftfi^2 o i o zm&mmm^zftmth. 
mtRM 2021-2024 immmmy 4 >i9 . m 0 s 

&ft&2 0 3 1 -2 0 3 4TSmm2 0 8 0 £fflvv£ 
a!S£»3*U M?tJ/E?»§s2 0 4 0 (.cioTTC^ffl 

«fyy»2 0 5 oca 9, iftsanLTflHRT 

[0 0 17] :SrtS, ±fE02 ( a ) fctikvtH:, ffifflf 
*4flicOW«fcWJE > f-S4fflcOS£i!Sl 0 3 1-10 3 
4. SSIsl0 5 l~lO5 4W#*0jSU ( b ) K 
fcivcti, 4ffl«0flW«H?i|t2 0 2 1~2 0 2 4, affife 
MI2 0 3 1 -2 0 3 4 £B^L£3&\ *IH«4. ftffl 

fHE»J«Sl 0 7 Ofc iViiJ»S2 0 6 OtfOfWWfcJ: 
0 . iff) fc § fcffl 0 ST <3ixT gfl L 

xmm-ri, mfflmm 0 7 0(4. ^-^coa 
ft a w&i. wimmmizm tx . mmmm-tmmff) 

it ? a i,xu -y vff)W\m zimmizK&tz, z t 

z\e>m&. ^mbtz'mMiz. mmi-v*** 
mm trsif M<?fflmti2 060 tiisrrs . $ h 

(C. mfESiJffl^l 0 7 0&lfiM#S2 0 6 0(»7 
V^^Jffll ^TSfK-f 5 iffE? 4 & 
•y b t nan t^BFfSfifratttSSe-tS^IHft* >y t" y^' 

am? a K-v+m&wm-h z t * . 

[0 0 18] 03(±v;Pf-^^UTCDMASjSt:J:S 
«^t:t5»tS19iEJ£KI8 1 0 3 1-1 0 3 4 t1ufES3£ 

M£2 0 3 1 -2 0 3 4 «-fl§«£^HT*S>£ . m 
Mm2ffMWl%sl 0 3 1 — 1 O34tLT03 ( a ) (?) 

t mm/mmm%k 1 o 2 o fr£ a* s £ <o#««o 
mmm> > m 3 0 1 o<± . isss 3 0 2 0 c^t 



S6KiRr^3 0 4 0«0f-y7lft4WfJtBa!S#i, MSSfi 
fcflHra^^k«Scfl^#^>y7"3 04 1-3 

0 4 4 1 3&*^KS3 0 3 1 -3 0 3 4 o TSJi^tl 
5 „ 03(4. J£iM$^Jt§. t&fct>ffigcflr*^>y 

a. ffisiJWisi o 7 o-ctfces;h.s. itflii7-yx 

( I F FT ) 3 0 5 0(4. fefttf^^ >y T^Sg 

* * y r teg l . B^tt^f!^- tsan- a . ^ - h m 
io swa^ ? ? 'i - ■ , - a a- L - ^ - 

b'SBH*«Jf AStl. &«^£7Jfi^3 0 7 0 fc^rS. 
i^K^fi-^ 3 0 7 0 t4ffllBSS:li 1 0 5 1-1 0 5 4 

[00 19] H3<7) (b) (4, 7lWtyrCDMA 

«SJKSP2 0 2 1—2 0 24t=fc VMtRZtltzmftm 
#ttj«0SfiA7JfI^3 1 1 0(4. ^-Hffl^W3 1 

2o?fi-v$m*Mfei*ti. mmy-v^mz (f 

FT) 3 1 3 0tA*3#lS. ^IStt^fi^* 1 
20 fefflJS3ft«l±Wf-^-v U nzMZtl, 1 4 

0^f77tiIIS3 1 5 1-3 1 54TZtlitim 

nztixmt&mti. Gtm3 1 6 o-c^jss^ 

itffl«aj*m#3 1 7 0 t=Sr*. ^iii7l{f#3 1 7 0 
{4. mlEM?iJ/E^J^m#i 2 0 4 0 1 A* 3 til . 
[0020] 04(4. DS-CDMAMSIffl 
Lfc«^fcii(t41WEifakll 1 0 3 1 - 1 0 3 4 fcftfK 

3it£i5c^2 031-20 3 4n-mm*n?fm?$> 

&. MlE02«ffif{^lO3 1-lO34tLT^^0 
4(a) <0DS-CDMA**tJ:6i£lJ[»*flffltT 
30 tJ:(,\ M^iJ^§^ffl^H^y*VK4^ 

Isfcfc c i"C, A^l$ ^ ^« JE-f 6 'If f83dH ^ 
y^Vl/4 0 1 0(4. raff^4 0 2 0 tm-^A 0 3 0 
T-SS^^. ic^fctfcHWffi^^4 0 4 0 mt>K 

t« mmh^>\z, imm^>xmmmmvr^® 

m (Zff)mX'\±4j- v?) \,ZM)&LX\M>. ZffMMt 

^mwn. mmmm o 7 0Ti*5g$^i= o 04 
( b ) iz^mmzxii. mi^mmiRm 20 2 1- 

2 0 2 4(C ±. OSK^tL^SI^IlJ^OSff A^ff^- 
40 4 1 1 0 ^i^g:^ 4 0 2 0 T-fflE^ff flJO^Sft^ fc N 

-mnm^4 1 3 0 tss^ti. m^m 1 4 ot-« 
^stisifcfcio. A^ft-^4 1 1 1 

3 0 fKOfflWJB^A^fefl. ;tOSra^ffi^ff^4 

1 50f:*S. 

[0021] suivmi&zm^&zttzx*) . muz^ 
Ltzx^? hfr&mm&Tfsm-z z t mmxhh. 
'-a . a 1 -.ffmrnza ^za. & '/rmminw ' 1 > vi a 

LT. #tf7"df^UTtffi:aff^l^-y7^^ 
50 DMA^^^MLfc^t^^TiraL/t^. iW: 
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(6) 

9 

DMAMtll DS-CDMA^H±OieStt±t: 
[00 22] 

t LT v;H"* -*r 'J7CDM A^SSr ffl I ^^CK 
*M^raw^-FWS^*htl>it^#. Mi£ 20 

& . S A. fc £ ft , jl— if asm @6% L< {ieasss«t 

imnmmim^&zbtf-?** $ 30 

^Mzmt^hWi ■/ t°y?"Hf 3 i f: t i 9 , 

if jsas^ ^-^^s^fti, ; fc , juntas* 

[M^ff)*^^] 



1SHJ2 0 0 2-1 11631 
1 0 

Wrcfo*). W^fflZWrRtLX (a) ii:V/H^ 
'JTCDMA^, (b) «DS-CDMAS-ffifflL!tt 

[02 ] *^co*«Mfl^Xf A^fcttl. iMftgP&tf 
Sff SIS<7)-*lSflJ^^7"n -y ? D , ( a ) {±i* 

(Iff. ( b ) !imSP)fM^i-0t\M> 

[ H 3 ] 8F^»SM3r3$ t LT v/H^* f'JTCDM 

A^^ffl*, ^hmm^mza w i, ra^&^raa 

[04] flr|*i^lMtLtDS-CDMAM^ 

[H5] ^iS^f'J^MT^-feX ( B DMA ) 

[06] tawv/^^t iJTCDMAMtDS-C 

1010 ft#^>-#> 

1 02 0 tt5[J/M?iJ^»tf 
10 3 1-10 3 4 S$fcj» 
1 04 0 iJili&lt^ 
10 5 1-10 5 4 SUf^ 

loss liwum 

1 06 0 ilfffi^ 

1070 mm 

20 10 M 

202 1-2 0 24 ffj&gfti! 

2031-2034 mm& 

2 04 0 Mfll/iUflSffllS 

2050 mmi/>*)v 

2 0 6 0 $lJfPS 

3020 

3050 T&m.-7-vx$mais 

306 0 ^-»1ffiA^ 

3120 tj~mm\\m 
3130 sa^-ux^si 

3 16 0 
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(8) 



#(12 0 0 2-1 11631 





: Wt r , 



(72) flU ^§ 



F 5K022 M12 M22 EEOl EE22 EE32 

FF01 

5K028 Mil HHOO KK12 MM18 RR02 
SS04 SS14 
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